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Materials
Reagent-grade chemicals were obtained from Aldrich Chemical Company Ltd. and Alfa Aesar, and used without further purification. Na6P2W18O62·14H2O was prepared according to literature.
[1]
Instrumentation
Crystallography: Suitable single crystal was selected and mounted onto a rubber loop using Fomblin oil. X-ray diffraction intensity data a Bruker Apex 2 CCD diffractometer (λ (MoKα) = 0.7107 Å) equipped with a microfocus
x-ray source (50kV, 30w). Data collection and reduction were performed using the Apex2 software package and structure solution, and refinement were carried out using SHELXS-97 [2] and SHELXL-97 [3] using WinGX. [4] Corrections for incident and diffracted beam absorption effects were applied using empirical absorption correction. [5] All the non-hydrogen atoms (including those disordered) were anisotropically refined. CCDC 1471467−1471470 contain the supplementary crystallographic data for compound 1-4. These data can be obtained 
ESI-Ion Mobility Mass Spectrometry:
The spectra were acquired on a Waters Synapt G2 HDMS instrument in Sensitivity mode (except where stated), with samples infused into the standard ESI source at 5 µl/min using a Harvard syringe pump.
P Nuclear Magnetic Resonance Spectroscopy:
31 P NMR spectroscopy was recorded on a Bruker DPX 500
spectrometer. All samples were prepared by dissolving the clusters in D2O.
Fourier-transform infrared (FT-IR) spectroscopy:
The samples were prepared as a KBr pellet and the FT-IR spectrum was collected in transmission mode in the range of 400-4000 cm -1 using a JASCO FT-IR 4100 spectrometer. Wavenumbers are given in cm -1 . Intensities are denoted as w = weak, m = medium, s = strong, br = broad, sh = sharp.
Element Analyses: Element analyses for Mo, W, Fe, P and Na were performed on a Leeman inductivity-coupled plasma (ICP) spectrometer while C, N and H content were determined by the microanalysis services within the Department of Chemistry, University of Glasgow using an EA 1110 CHNS, CE-440 Elemental Analyzer.
Thermogravimetric Analysis (TGA): Thermogravimetric analysis was performed on a TA Instruments Q 500
Thermogravimetric Analyzer under nitrogen flow at a typical heating rate of 10°C min -1 .
Powder X-ray Diffraction (PXRD): Powder XRD was recorded on a Bruker D8X diffractometer equipped with monochromatized Cu-K( = 1.5418 Å) radiation in the range of 2 ≤ 2≤ 50, with a scanning rate of 4° s 
ESI-Ion Mobility Mass Spectrometry data of 1-4
Method:
IMS-MS spectroscopy samples were prepared by dissolving pure crystals of 1-4 in HPLC grade water, at approx. 5 mg/ml; these solutions were filtered and analysed with no further purification. All spectra were acquired on a Waters Synapt G2 HDMS instrument, with samples infused into the standard ESI source at 5 µl/min using a Harvard syringe pump. The following parameters were used for acquisition of all spectra (unless otherwise stated): ESI capillary voltage, 2.7 kV; sample cone voltage, 30 V; extraction cone voltage, 4.0 V; source temperature, 80 C; desolvation temperature, 150 C; cone gas (N2) flow, 15 L/h; desolvation gas (N2) flow, 750 L/h; source gas flow, 0 mL/min; trap gas flow, 2 mL/min; helium cell gas flow, 180 mL/min; IMS gas flow, 90 mL/min; IMS wave velocity, 750 m/s; IMS wave height, 25 V. Data was acquired using MassLynx v4.1 and initially visualised using DriftScope v2.2. IMS-MS spectra were further processed using UniDec [6] to allow clear visualisation and produce mass distribution spectra (i.e.
deconvoluted "neutral mass spectra"). Briefly, the data processing workflow ran as follows (i) raw data files were loaded into UniDec; (ii) some filtering/processing was carried out -primarily subtraction of a curved background and gaussian smoothing in the m/z domain and application of a 5-10% minimum intensity threshold; (iii) peak width and shape was assigned using the UniDec GUI's dedicated tool; (iv) S13 manual assignment of peak charge was made in most cases, where charge was clearly observable; (v) deconvolution was run, yielding 'cube' figures of the IMS-MS data, and deconvoluted "neutral . 
IMS-MS

31 P NMR study of template exchange
Na6P2W18O62·14H2O (18 mg, 4.44 × 10 -6 mol ) was dissolved in 0.6 mL D2O and the clear solution was used for 31 P NMR. Then 1 (16 mg, 1.48 × 10 -6 mol) was added to the solution and heated at 90 °C for 10 min, 31 P NMR spectrum was recorded after the solution cooled to r.t. This process was repeated for three times until the ratio of Na6P2W18O62·14H2O: 1 reached to 1:1. Note that: All the 31 P NMR spectra were obtained under the same conditions to make a comparison. Figure S15 . 31 P NMR spectral study of template exchange of 1 with Na6P2W18O62 (Dawson). From bottom to up: Na6P2W18O62:1, 1:0; Na6P2W18O62:1, 1:0.33; Na6P2W18O62:1, 1:0.66; Na6P2W18O62:1, 1:1. The intensity scale of four spectra is the same. The expanded spectra on top 
